Most water and sanitation projects in poor neighbourhood of urban Nigeria are executed through self-supply option. This is defined as an incremental improvement of WASH products e.g. water and sanitation structures by a household or small group of households which are financed by their own effort and investment. It is indeed a concept which complements conventional water supply and sanitation funded by government. The aim of this paper is, therefore, to investigate the extent of the use of innovative financing especially group saving approach to improve water and sanitation projects in Awka town, Nigeria. Towards achieving the aim, data were collected through questionnaires which were designed and administered on the respondents between January and April, 2016 and from other secondary sources. Data were analyzed using Principal Component Analysis and Component scores to establish the extent of the use of this option in the 9 component quarters of the town. Result shows that some quarters have perfected using the self-supply option while in others, it is yet to be widely accepted. It is finally recommended among others that the urban water policy as well as urban water safety plan should be revised to include the option as a way of improving domestic water supply and sanitation in the town.
relevant government levels and agencies especially in poor urban neighbourhoods in Nigeria have provoked households in such neighbourhoods to attempt the provision of the services themselves. These households largely achieve their water supply and sanitation provision through the concept of self-supply. This is the development or improvement of water supplies by households largely or wholly at their own cost. This approach has helped to increase coverage in the sector where it is not feasible or cost effective to develop communal supplies by government. Self-supply can also supplement existing services by improving water quality, quantity reliability and access. Despite its potential for expanding service especially to the unserved, self-supply is often not formally recognized as a model of service delivery in sector policy and institutions [1] . In the water supply subsector such areas as rainwater harvesting, construction and upgrading of shallow wells and household water treatment all lead themselves to household investment, while in the sanitation subsector, construction of pit and VIP latrines, construction and installation of wastes collection bins, installation of water closets and construction of associated soak-away pits can easily be handled using the self-supply arrangement.
Self-supply in WASH Products-water supply and sanitation has been developed to a considerable degree in some African countries. In Sierra Leone, [2] outlined the findings of an independent evaluation of two projects in Sierra Leone namely: i) appropriate and innovative WASH self-supply technologies implemented by Welthungerhilfe and ii) the development of a strategy to accelerate household investment in improved water self-supply implemented by Water Aid. The findings presented, demonstrate among others that a formal support to self-supply although a new approach in Sierra Leone is taking root and further it is noted that positive lessons learnt can be taken from the inception of Community Led Total Sanitation (CLTS) the sanitation part of self-supply which was successfully implemented in several communities of Africa in the past years.
In Ghana an estimated 14% of rural water supply coverage is from private or self-supply [3] . In Senegal public water supply operates only 10% capacity. The consumers and the gap are filled by self-service because the public supply system duplicates service from existing self-supply; much investment may have been wasted and sustainability threatened. In Mali, self-supply has made significant contribution to water provision as over 200 self-supply wells are in used in many urban communities. In East Africa countries, the use of self-supply for WASH is widespread. For example in Zambia as a result of piloting by Blair Institute and Ministry of Health in the early 1990s, Ministry of Water Development recognized the strategy and its contribution to MDGs and so supported family upgrading In Ethiopia water supply and sanitation have improved through selfsupply. [4] outlined approaches for professionalization and promoting of selfsupply in Malawi where the strategy is undergoing rapid development.
In Nigeria only two known studies have been directed to self-supply of WASH products. They are those of [5] , who studied self-supply of water in Abeokuta, State annual budget allocation for water range from 4.8% to 9.9% while that of sanitation from 0.7% to 3.1%. It is based on the above that this paper is aimed at examining self-supply of urban water supply and sanitation projects in Awka
Town and how it can be funded through microfinance method as a way of solving the inadequate funding of the sector from government and donor agencies.
Materials and Method

Area of Study
Awka urban area is located between Latitude 6˚10'N and 6˚17'N and Longitudes 7˚00'E and 7˚10'E ( Figure 1) . It is the capital of Anambra State, Nigeria, and situated in the tropical high forest area although urbanization and other human activities have relatively disturbed this vegetation leaving outlines of grassland area. The climate is characterized by wet and dry seasons with wet season lasting about 8 months (March to October), while dry season dominate the remaining four months (November to February). In terms of topography, Awka is situated at attitude of about 350 m above sea level on the Awka-Orlu upland found in the great Mamu River plain. The town has two major ridges located on top of the upland running in a North-South direction, with one in the eastern and other western axis of the town forming its major relief features. The peak of the eastern ridge varies between 300 and 350 m around Nkwelle-Awka and towards Isiagu community. The lower western ridge is above 150 m above sea level at Okpuno towards Enugwu-Agidi and Enugwu-Ukwu. In between these two ridges is a trough where the town began and drained by Obizi and Obibia.
Geologically, Awka is underlain by the Imo Shale and Eocene Ameki formation.
The Imo Shale is dominated by low permeability mudstones. In places where there are fingers of sandy units such as the Ifite-Awka sand and Ebenebe sandstone members, the Imo Shale may be seen as a local confinement for the aquifers. According to [7] and [8] , in such areas aquifer depths are usually in the would not be feasible to carry out the survey using all, but a sample of them.
Data Collection
Consequently, stratified sampling technique was employed in which each residential area formed a stratum and upon which random sampling was employed to select households to administer the questionnaire. In each household, the head of that household was served the questionnaire (Table 1) .
However, to determine the sample size for the work, TaroYamene formula was employed which has the formula ( )
where n = Sample size N = total population 
Data Analysis
Statistical techniques were employed in the analysis of data and they are Principal Component Analysis (PCA) that produced Principal Component Scores. [9] is of the view that (PCA) is a data reduction statistical technique. It provides a way of collapsing or rearranging a large body of data into fewer, more homogenous groups or sets, each group defining the underlying dimension. The analysis was performed with the aid of the statistical package for the social sciences (SPSS).
The description of the variables and the result of field data are presented in Table 2 and Table 3 .
Result and Discussion
The relationship between the eighteen factors associated with the level of selfsupply and its funding was established using Pearson's Product Moment Corre- If not what do you think is the reason Journal of Geoscience and Environment Protection Table 4 account for 92.8% of improvement in self-supply of water and sanitation in Awka through micro-financing of the projects.
From Table 4 , it can be seen that Component I has high positive significant with the equation:
where Csik is the score of the observation i on component k; Dij is the standardized value for variable j on each residential district; Cjk is the loading of the variable j on component k. Summation is over all the variables.
Based on the above, the component scores of financial water supply and sanitation characteristics of 9 residential areas of Awka as presented in Table 5 is based on two most important components I & II, namely; the status of WASH and Level of funding of WASH. The result is presented in Table 5 .
From the 
Discussions
From the PCA result of our field data it could be seen that some scenarios have The fact the components I and II contribute so much to the total variation, they are singled out for discussion.
Status of WASH in Awka
From all the variables that loaded highly in Component I there is no doubt that many households in the town depend on shallow wells for domestic water supply in the town. In Table 3 Table 3 there is no doubt that water supply and sanitation is accelerating and expanding in the town through self-supply. Unfortunately, no support organizations involved in improving this model has come to render assistance to households in Awka as in other parts of Africa. In Tanzania according to [4] , self-supply services such as SHIPO are instrumental in lifting the quality of products provided for self-supply.
Governments' inability to make water and sanitation facilities available for people have no doubt increased the mortality rate in the area from poor quality water consumption and inadequate sanitation facilities. Self-supply can supplement existing services that are unreliable or inadequate for some uses. It can upgrade service in terms of water quality, quantity and access (Table 3) . Such improvements may also reduce demand on community service provided by government (Smiths and Sutton, 2015) . In Awka, public provision of water and sanitation is experiencing daily difficulty because these public services are poorly maintained However, [6] found that self-supply of water in Onitsha has improved the condition of wells, mode of operation, reduced pollution of the wells and the associated improvement in the quality of water supplied thus expanding the capacity of water supply in the town to yield better access, reliability and cost effectiveness.
Level of Funding of WASH in the Town
Lack of adequate water supply and sanitation facilities for the provision of [12] has studied the distribution of such boreholes to ascertain the nature of distribution and found them to be random and therefore fulfilling little promise for many households. According to [13] , the EU and the Federal Government of Nigeria agreed in December to support the implementation of Water Supply and Sanitation Reform Programme (WSSSRP) in Nigeria.
The reform objectives was to increase access to safe, adequate and sustainable water and sanitation services in six focal States of Nigeria in which Anambra
State is one. From the surveys carried in Anambra only 7.2% of the populace are supplied with water but the situation in Awka is even more worrisome as [14] found that only 2.3% of the populace of the town benefit from public water supply. This shows that attempts by government to improve these important amenities met with many disappointments as the people continue to experience water scarcity and poor sanitation.
The people in reaction to these endemic problems decided to take their faith in their hands by organizing themselves into local groups capable of raising funds to improve water and sanitation sources. This has enabled them to dig shallow wells, fit them with submersible pumps, provide small generating set and pipe water inside their houses as well as their neighbours in some cases. In some residential districts such as Ngozika, Nkwelle, and Udoka households have organized themselves into Self-Help Groups (SHGs) to embark on microfinance mechanism with which they can borrow funds to dig boreholes or shallow wells, buy pumps and generating sets, as well as, buy and install surface or overhead tank to store water. The methodology embarked by members is that they will agree on collection of an agreed sum of money in the year from members. These are then paid out as loan for one person at a time, repeating the procedure over time until each member is served. According to [15] , the evolution of the con- The residential districts considered here are those who have started improving their WASH services with available local funding ( Table 5 ).
Recommendations
From the foregoing the following are recommended to ensure the improvement of the model and expansion of water supply and sanitation services.
1) Some operators raise concerns that self-supply do not encourage environmental disturbances. Based on this, it is advised that relevant government agency should guide the construction of boreholes or digging of shallow wells by issuing permit.
2) Current water policy in both Nigeria and individual states should be revised to include self-supply as a relevant alternative in meeting water and sanitation needs of the people especially in water scarce areas.
3) Self-supply is presently competing with conventional water supply. This should not be so because self-supply is only naturally positioned to play a complementary role.
4) All the various microfinance measures for improving WASH in practice in
the town should be harmonized into one to enable easy operation.
5) Microfinance Banks involved in provision of loan to households for water supply and sanitation should be meant to charge low interest rates on loans. This is the only way to improve the repayment rates.
6) Again rate of repayment of loans should not be used to measure success of water and sanitation projects. This is because some borrowers may go into debt to repay loans which defeats the purpose of issuing loans to the poor in the first instance.
7) MFBs in addition to granting loans should also offer capacity building programmes to beneficiaries which include the development of their skills and training them to use the loans productively as well as to participate actively in the construction and upkeep of the improved water and sanitation sources. (SHGs) by giving them grant to complete water and sanitation projects after they had raised about 25% of the cost.
Conclusion
As could be seen, we have employed the Principal Component Analytical technique to isolate the residential districts (areas) that have developed a microfinance arrangement to improve their WASH products i.e. water supple and sanitation. It could be seen that all residential areas that are in traditional settlement performed poorly while all the areas that have a large percentage of stranger elements perform high. One reason for this is that the traditional settlements are made up very high percentage of natives as against high percentage of settlers in the new Estates. However, in all there is a rising awareness that households should be their own water and sanitation utility companies. The information revealed in Table 2 is very instructive. It is, therefore, very necessary that the urban water policy which presently does not accommodate this innovative funding practice should be revised to ensure that self-supply of WASH products is included in the policy document. This is one way of improving water supply and sanitation in the town.
